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REMARKS 

Claims 1-17 are pending in this application. By this Amendment, only the title 
has been amended. 

As an initial matter, Applicants respectfully note that claim 17 has unknown 
status in the Office Action. For example, while claim 17 was indicated as being rejected 
in the Office Action Summary (see item 6), that claim was not subject to any rejection in 
the Office Action. Thus, Applicants respectfully request that the Examiner clarify the 
status of claim 17 in the next office communication to Applicants. If the Examiner 
believes that a rejection of claim 17 is appropriate, Applicants respectfully request that 
the Examiner set forth a detailed explanation of the basis for that rejection and make 
any subsequent Office Action non-final to provide Applicants with a full and fair 
opportunity to respond. 

In the Office Action, the Examiner objected to the title, requiring a new title 
indicative of the invention to which the claims are directed. Although Applicants do not 
necessarily agree with the Examiner, Applicants have amended the title to read 
"ZOOMING STRUCTURE IN BARREL ASSEMBLY OF ZOOM CAMERA." Thus, 
reconsideration and withdrawal of this objection is respectfully requested. 

In the Office Action, claims 1-16 were rejected under 35 U.S.C. § 102(e) as being 
anticipated by Kim et al. (U.S. Patent No. 6,516,148). For reasons set forth below, 
Applicants respectfully traverse this rejection. 

The effective date of Kim et al. for prior art purposes is September 29, 2000, 
which is later than the priority date (i.e., July 29, 2000) of the present application. 
Therefore, in order to perfect the claim to the foreign priority filing date, Applicants 
submit herewith an English language translation of the Korean priority document (i.e., 
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Korean Patent Application No. 2000-44040, filed on July 29, 2000) along with a signed 
Declaration that the translation of the Korean priority document is accurate. By doing 
so, Kim et al. is no longer effective as prior art under 35 U.S.C. §§ 102 and 103. Thus, 
this rejection is rendered moot and should be withdrawn in view of the perfected priority 
date of this application. 



Applicants respectfully request the reconsideration of this application and the 
timely allowance of all pending claims 1-17. 

Please grant any extensions of time required to enter this response and charge 
any additional required fees to our deposit account 06-0916. 
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I, Kwangno Lee, an employee of Y.P.Lee, Mock & Partners of The Cheonghwa Bldg. , 
1571-18 Seocho-dong, Seocho-gu, Seoul, Republic of Korea, hereby declare that I am familiar 
with the Korean and English language and that I am the translator of the U.S. Patent 
Application and certify that the following is to the best of my knowledge and belief a true and 
correct translation 



Signed this 3 rd day of September 2003. 




[ABSTRACT] 

[Abstract] 

A barrel assembly of a zoom camera includes a front lens frame where a 
front lens group is installed, a front guide frame for supporting the front lens frame, a 
zoom ring advancing and retreating along an optical axis of the front lens group, an 
inner helicoid ring installed to be capable of advancing and retreating with respect to 
the zoom ring, a rear lens frame where a rear lens group which is arranged on the 
same optical axis as the front lens group is installed, and a cam unit formed at the 
zoom ring and an inner rotator which is installed at the inner helicoid ring to be 
capable of advancing and retreating, for adjusting the interval between the front lens 
group and the rear lens group as the front lens group moves. 
[Representative Drawing] 

Figure 1 
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[SPECIFICATION] 

[Title of the invention] 

BARREL ASSEMBLY OF ZOOM CAMERA 
[Brief description of the drawings] 

FIG. 1 is an exploded perspective view of a barrel assembly of a zoom 
camera according to a preferred embodiment of the present invention; 

FIG. 2 is a vertical sectional view of the zoom camera; 

FIG. 3 is a sectional view showing the zoom camera in a wide mode; 

FIG. 4 is a sectional view showing the zoom camera in a telescopic mode; 

FIG. 5 is a partially cut-away perspective view showing a state in which the 
inner rotator and the zoom ring of the zoom camera are coupled; 

FIG. 6 is a development view of the cam groove formed in the inner rotator, 
and the cam portion formed at the zoom ring; 

FIG. 7 is a side view showing the state in which the spring is installed 
between the rear lens frame and the front guide frame; and 

FIG. 8 is a magnified perspective view of the inner rotator. 
[Detailed description of the invention] 
[Purpose of the invention] 

[Technical fields of the invention and related prior art in the field] 

The present invention relates to a zoom camera, and more particularly, to a 
barrel assembly of a zoom camera in which the structure of a barrel for zooming is 
improved. 

A zoom lens of a camera has a lens structure which enables photographing 
an object at a different magnifying power by changing a focal length within a 
predetermined range. The lens structure has a front lens group mainly having a 
positive power and a rear lens group mainly having a negative power. Zooming is 
achieved as the distance between the front and rear lens groups and the distance 
between the lens groups and a film surface fixed to a camera body are changed by 
making these lens groups to move relatively. 

In the lens structure with two lens groups like the above case, a front lens 
frame of the front lens group is installed at a zoom ring and moves by cam coupling 
or helicoid coupling to a cam barrel having a cam groove. A rear lens frame where 
the rear lens group is installed is moved along a cam groove formed at the cam 
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barrel. Thus, when the lens groups are moved for zooming from a wide mode to a 
television mode and vice versa, the interval between the front lens frame and the 
rear lens frame changes due to backlash so that a photograph taken may be unclear. 
On focusing in the above-described zoom lens structure, the backlash is 
compensated for by moving the front lens group by using a motor installed at a 
shutter block. However, in the above structure, processing the cam barrel is difficult 
and the structure of the barrel of a zoom camera is complicated, so that 
miniaturization of the zoom camera is difficult. Thus, a zoom lens structure is 
needed in which miniaturization of a zoom camera is possible while maintaining a 
high magnifying power and a point of inflection is not generated when the lens 
groups move. 

[Technical objective of the invention] 

To meet the above needs, it is an object of the present invention to provide a 
barrel assembly suitable for a zoom camera having a high magnifying power, in 
which a zoom action is performed by forming a cam at a zoom ring that is a member 
linearly moving at the tip portion of the barrel, so that an unsmooth zoom action due 
to the overload to the cam during the zoom action at the point of inflection is 
prevented. 

[Configuration and operation of the invention] 

Accordingly, to achieve the above object, there is provided a barrel assembly 
of a zoom camera includes a front lens frame where a front lens group is installed, a 
front guide frame for supporting the front lens frame, a zoom ring advancing and 
retreating along an optical axis of the front lens group, an inner helicoid ring installed 
to be capable of advancing and retreating with respect to the zoom ring, a rear lens 
frame where a rear lens group which is arranged on the same optical axis as the 
front lens group is installed, and a cam unit formed at the zoom ring and an inner 
rotator which is installed at the inner helicoid ring to be capable of advancing and 
retreating, for adjusting the interval between the front lens group and the rear lens 
group as the front lens group moves. 

To achieve the above object, there is provided a barrel assembly of a zoom 
camera comprising a front lens frame where a front lens group is installed, a front 
guide frame for supporting the front lens frame, a zoom ring having a cam portion 
formed along an end portion of the zoom ring, a rear lens frame where a rear lens 
group arranged on the same optical axis as the front lens group, an inner helicoid 
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ring coupled to the zoom ring by an advancing and retreating means, an inner rotator 
advancing and retreating in a lengthwise direction by a guide means along the inner 
circumferential surface of the inner helicoid ring, a cam unit, installed at the outer 
circumferential surface of the inner rotator and the zoom ring, for advancing and 
retreating the inner rotator during rotation of the inner helicoid ring, and including a 
coupling unit formed on the inner circumferential surface of the inner rotator and the 
outer circumferential surface of the rear lens frame, for advancing and retreating the 
rear lens frame during the rotation of the inner rotator, and an inner guide ring, 
coupled to the front guide frame and the rear lens frame to be capable of sliding, for 
preventing the front guide frame and the rear lens frame from rotating. 

To achieve the above object, there is provided a barrel assembly of a zoom 
camera comprising a front lens frame where a front lens group is installed, a front 
guide frame for supporting the front lens frame, a zoom ring having a cam portion 
formed along an end portion of the zoom ring, a rear lens frame where a rear lens 
group arranged on the same optical axis as the front lens group, an inner helicoid 
ring coupled to the zoom ring by an advancing and retreating unit, an inner rotator 
advancing and retreating in a lengthwise direction by a first guide unit along the inner 
circumferential surface of the inner helicoid ring, a cam unit, installed at the outer 
circumferential surface of the inner rotator and the zoom ring, for advancing and 
retreating the inner rotator during rotation of the inner helicoid ring, and including a 
coupling unit formed on the inner circumferential surface of the inner rotator and the 
outer circumferential surface of the rear lens frame, for advancing and retreating the 
rear lens frame during the rotation of the inner rotator, and an inner guide ring, 
coupled to the front guide frame and the rear lens frame to be capable of sliding, for 
preventing the front guide frame and the rear lens frame from rotating, a guide ring 
coupled to the inner guide ring to be capable of advancing and retreating by a 
second guide unit, a helicoid ring in which the guide ring is rotatably inserted and 
coupled to the inner helicoid ring by a third guide unit, for advancing and retreating 
the inner helicoid ring while rotating the inner helicoid ring during rotation of the 
helicoid ring, and a driving unit for driving the helicoid ring. 

Hereinafter, a preferred embodiment of the present invention will be 
described with reference to the accompanying drawings. 

Referring to FIGS. 1 through 4, in a barrel assembly of a zoom camera 
according to a preferred embodiment of the present invention, zooming is performed 
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by relatively moving a front guide frame and a rear lens frame. As shown in the 
drawings, a barrel assembly 1 0 of a zoom camera includes a fixed barrel 1 1 fixed to 
a main body (not shown) of a camera, a driving means 100 installed at one side of 
the fixed barrel 11, and a helicoid ring 12 which is coupled to the fixed barrel 11 by a 
first advancing and retreating means 21 and advances and retreats while being 
rotated by the driving means 100 in forward and reverse directions. 

The first advancing and retreating means 21 has a helicoid female screw 
thread 21b formed on the inner circumferential surface of the fixed barrel 11 and a 
helicoid male screw thread 21a formed at part of the outer circumferential surface of 
an end portion of the helicoid ring 12 facing a film (not shown) to be engaged with 
the helicoid female screw thread 21b. A gear portion 101 is formed on the same 
outer circumferential surface where the helicoid male screw thread 21a of the 
helicoid ring 12 is formed, and engaged with a gear 102 of the driving means 100. 
Here, the length of the gear 102 must be longer than a length corresponding to a 
stroke distance of the helicoid ring 12 along an optical axis, but a plurality of gears 
installed at a rotation shaft at a predetermined interval can be used instead. The 
gear 102 is rotated by a geared motor (not shown) having a deceleration portion. 

A guide ring 13 is installed in the helicoid ring 12 and moves linearly along the 
optical axis with respect to the fixed barrel 11 together with the helicoid ring 12 when 
the helicoid ring 12 advances and retreats by a first guide means 31. The helicoid 
ring 12 and the guide ring 13 are combined as a first circular coupling groove 12a 
formed along the inner circumferential surface of the helicoid ring 12 is coupled to a 
coupling protrusion 13b formed along the outer circumferential surface of the guide 
ring 13 to be capable of relatively rotating. 

The first guide means 31 includes at least one first guide groove 31a formed 
in the inner circumferential surface of the fixed barrel 11 along the optical axis, and at 
least one first guide protrusion 31b formed at an end portion of the guide ring 13 
facing the film to be coupled to the first guide groove 31 a. 

An inner helicoid ring 14 is installed in the guide ring 13, which is coupled to a 
second advancing and retreating means 22, advances and retreats, and rotates at 
the same rotation angle as that of the helicoid ring 12, by receiving a rotational force 
of the helicoid ring 12 via a second guide means 32. 

The second advancing and retreating means 22 includes a helicoid female 
screw thread 22a formed on the inner circumferential surface of the guide ring 13 
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and a helicoid male screw thread 22b having a predetermined width formed on the 
outer circumferential surface of an end portion of the inner helicoid ring 14 facing the 
film to be engaged with the helicoid female screw thread 22a. It is obvious that the 
helicoid male screw thread 22b can be formed on the inner circumferential surface of 
the guide ring 13 and that the helicoid female screw thread 22a can be formed on 
the outer circumferential surface of the inner helicoid ring 14. 

The second guide means 32 includes a guide protrusion 32a formed at a 
portion where the helicoid male screw thread 22b of the inner helicoid ring 14 is 
formed, a slot 32b formed to be inclined in the outer circumferential surface of the 
guide ring 13, and a second guide groove 32c formed in the inner circumferential 
surface of the helicoid ring 12 in a lengthwise direction. The guide protrusion 32a is 
coupled to the second guide groove 32c by passing through the slot 32b. 

An inner guide ring 15 which is arranged to be coaxial with the optical axis 
and advances and retreats by a third guide means 33 in a lengthwise direction, is 
installed in the inner helicoid ring 14. A plurality of first guide pieces 15a are formed 
at the inner guide ring 15 in a radial direction. The third guide means 33 includes a 
plurality of third guide protrusions 33a protruding from the outer circumferential 
surface of the inner guide ring 15 at a predetermined interval, and a third guide 
groove 33b formed in the inner circumferential surface of the guide ring 13 in a 
lengthwise direction. The third guide protrusions 33a are coupled to the third guide 
groove 33b. 

A zoom ring 19 which advances and retreats by a rotational force of the inner 
helicoid ring 1 4 by means of a third advancing and retreating means 34, is installed 
in the inner helicoid ring 14. A front guide frame 18 is installed at the zoom ring 19. 
A shutter block 50 to which a front lens frame 51 where a front lens group is installed 
is helicoid-coupled, is installed at the front guide frame 18. The front lens frame 51 
installed at the shutter block 50 moves back and forth by an additional driving means 
which is not shown in the drawings. 

The third advancing and retreating means 34 includes a third helicoid female 
screw thread 34a formed on the inner circumferential surface of the inner helicoid 
ring 14, and a third helicoid male screw thread 34b formed on the outer 
circumferential surface of the zoom ring 19. The third helicoid female screw thread 
34a is coupled to the third helicoid male screw thread 34b. 
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An inner rotator 16 which advances and retreats by a fourth guide means 35 
in a lengthwise direction, is installed in the inner helicoid ring 14. A rear lens frame 
1 7 where a rear lens group (not shown) is installed is installed in the inner rotator 1 6 
by a coupling means 36 to be capable of relatively rotating. The fourth guide 
means 35 includes a plurality of fourth guide protrusions 35b formed on the outer 
circumferential surface of the inner rotator 16 to protrude in a radial direction, and a 
plurality of fourth guide grooves 35a are formed in the inner circumferential surface 
of the inner helicoid ring 14 in a lengthwise direction. The fourth guide protrusions 
35b is coupled to the fourth guide grooves 35a. Thus, when the inner helicoid ring 
14 rotates, the inner rotator 16 rotates together. 

The coupling means 36 includes at least one coupling protrusion 36a formed 
on the outer circumferential surface of the rear lens frame 17 where the rear lens 
group is installed, and a cam groove 36b formed in the inner circumferential surface 
of the inner rotator 16. The coupling protrusion 36a is coupled to the cam groove 
36b. 

A plurality of second guide pieces 18a are installed at the edge of the front 
guide frame 18 facing the film. A plurality of third guide pieces 17a extending 
toward the front guide frame 18 and coupled to a portion between the second guide 
pieces 18a to be capable of sliding, are formed at the rear lens frame 17. The first 
guide pieces 15a formed at the inner guide ring 15 are placed between the inner 
circumferential surface of the inner helicoid rig 14 and the third guide pieces 17a of 
the rear lens frame 17, and are coupled to the portion between the second guide 
pieces 18a of the first guide frame 18. End portions of a spring 37 for elastically 
biasing the front guide frame 18 and the rear lens frame 17 in the opposite directions 
are fixed to the front guide frame 18 and the rear lens frame 17, as shown in FIG. 7. 

A cam means 60 for advancing and retreating the inner rotator 16 during 
rotation of the inner helicoid ring 14 and the inner rotator 16 so that the rear lens 
frame 17 installed in the inner rotator 16 can linearly move in forward and backward 
directions, that is, the rear lens frame 17 advances and retreats with respect to the 
front guide frame 18 installed at the zoom ring 19, is installed at the inner helicoid 
ring 14 and the inner rotator 16. The cam means 60 includes a cam portion 61 of a 
predetermined pattern formed on the inner circumferential surface of the zoom ring 
19, and a protrusion 62 formed on the outer circumferential surface of the inner 
rotator 16 and moving along the cam portion 61, as shown in FIGS. 1, 5 and 6. An 
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inner circumferential surface of the edge of the zoom ring 19, facing the film, of the 
cam portion 61 formed on the inner circumferential surface of the zoom ring 19 may 
be formed to be stepped. 

The cam groove 36b formed in the inner circumferential surface of the inner 
rotator 16 includes an entrance section 36c for guiding entrance of the coupling 
protrusion 36a, an inclined section 36d connected to the entrance section 36c, and 
the intermediary section 36e extending from the inclined section 36d to be linear. 
The cam portion 61 formed on the zoom ring 19 includes a zoom section 61a 
corresponding to the intermediary section 36e of the cam groove 36b, and an 
accommodating section 61b inclined in the same direction as the inclined section 
36d and in the opposite direction to the zoom section 61a, as shown FIG. 6. 

In the operation of the barrel assembly of a zoom camera having above 
structure according to the present invention, when a user selects a telescopic mode, 
as shown in FIGS. 3 and 4, the helicoid ring 12 is rotated by the driving means 100 
of the barrel assembly 10. While rotating, the helicoid ring 12 advances with 
respect to the fixed barrel 11. Simultaneously, the guide ring 13 installed in the 
helicoid ring 12 linearly moves along the optical axis, not rotates, as the first guide 
protrusion 31b installed at the outer circumferential surface of the guide ring 13 that 
is the first guide means 31 moves along the first guide groove 31a formed in the 
inner circumferential surface of the fixed barrel 11 . 

In this step, the inner helicoid ring 14 advances by being rotated by the 
second guide means 32. That is, since the second guide protrusion 32a formed on 
the outer circumferential surface of the inner helicoid ring 14 is coupled to the 
second guide groove 32a formed in the inner circumferential surface of the helicoid 
ring 12 by passing through the slot 32b formed to be inclined in the outer 
circumferential surface of the guide ring 13, the helicoid ring 12 and the inner 
helicoid ring 14 are engaged with each other. Also, since the second guide 
protrusion 32c moves along the inclined slot 32b, the inner helicoid ring 14 advances 
while rotating from the guide ring 1 3. 

As the inner helicoid ring 14 advances while rotating, the inner rotator 16 
advances and retreats by the third advancing and retreating means 34. At this time, 
since the front guide frame 18 installed at the zoom ring 19 is supported by the inner 
guide ring 15 which is advanced and retreated by the third guide means 33 without 
being rotated, the zoom ring 19 advances without rotating. In detail, the helicoid 
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female screw thread 34a formed on the inner circumferential surface of the inner 
helicoid ring 14 is engaged with the helicoid male screw thread 34b formed at the 
end portion of the zoom ring 19 facing the film. The second guide pieces 18a of the 
front guide frame 18, extending toward the film, are coupled to the first guide pieces 
15a extending from the inner guide ring 15 to be capable of sliding. The third guide 
protrusions 33a protruding from the outer circumferential surface of the inner guide 
ring 15 is coupled with the third guide groove 33b formed in the inner circumferential 
surface of the guide ring 13. Thus, the zoom ring 19 advances without rotating 
when the inner helicoid ring 14 rotates. 

In the above step, the inner rotator 16 coupled to the inner circumferential 
surface of the inner helicoid ring 14 by the fourth guide means 35 rotates together 
with the inner helicoid ring 14. Thus, the inner rotator 16 coupled to the zoom ring 
19 by the cam means 60 moves toward the film. The rear lens frame 17 supported 
in the inner rotator 16 by the coupling means 36, moves toward the film without 
rotating. 

In detail, as the inner helicoid ring 14 rotates, the inner rotator 16 coupled by 
the fourth guide means 35 is rotated. The coupling protrusion 36a formed on the 
outer circumferential surface of the rear lens frame 17 is coupled to the cam groove 
36b formed in the inner circumferential surface of the inner rotator 16. Since the 
rear lens frame 17 is supported by the first guide pieces 15a of the inner guide ring 
15, although the inner rotator 16 rotates, the rear lens frame 17 does not rotate. 
Since the protrusion 62 of the cam means 60 formed on the outer circumferential 
surface of the inner rotator 16 moves along the zoom section 61a of the cam portion 
61 formed to be inclined on the zoom ring 19 as the inner rotator 16 rotates, the 
inner rotator 16 and the rear lens frame 17 supported by the inner rotator 16 move 
overcoming a tension of the spring 37 connecting the front guide frame 18 and the 
rear lens frame 1 7, so that the rear lens frame 1 7 moves with respect to the front 
guide frame 18 installed in the zoom ring 19. 

When a user selects a wide more in the current telescopic mode, the geared 
motor of the driving means rotates reversely and, in the reverse order to the above 
description, the front guide frame 18 where the front lens frame 51 is installed and 
the zoom ring 19 move with respect to the rear lens frame 17 where the rear lens 
group is installed. Thus, the current mode is changed to a wide mode. 
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In the above step, to prevent the rear lens frame 17 from colliding with the film 
during accommodation, the rear lens frame 17 is moved toward the front guide frame 
18 by the coupling means 36. That is, as shown in FIG. 6, since the 
accommodating section 61b inclined in the reverse direction with respect to the point 
of inflection of the zoom section 61a is formed at the cam portion 61 of the cam 
means 60, and the inclined section 36d is formed at the cam groove 36b 
corresponding to the cam portion 61, the rear lens frame 17 advances toward an 
object to be photographed by a combination of these inclined sections. Thus, the 
accommodating section 61b of the cam portion 61 and the inclined section 36d of the 
cam groove 36b can be formed to be gradually. Furthermore, a load applied when 
driving of zooming can be reduced. 

[Effects of the invention] 

As described above, in the barrel assembly of a zoom camera according to 
the present invention, since the zoom ring is moved by the cam combination and the 
helicoid combination and the rear lens frame is moved by the cam means, the front 
guide frame and the rear lens frame are moved together with the zoom ring. Thus, 
while zooming between the telescopic mode and the wide mode is performed, the 
interval between the front guide frame and the rear lens frame can be maintained 
uniformly. As the front lens group moves with respect to the fixed barrel, since a 
zoom stages are formed by adjusting the interval between the front lens group and 
the rear lens group, a high magnifying power can be obtained while achieving 
miniaturization. Also, a zoom lens which does not generate a point of inflection 
when the lens groups are moved can be realized. 

It is noted that the present invention is not limited to the preferred 
embodiment described above, and it is apparent that variations and modifications by 
those skilled in the art can be effected within the spirit and scope of the present 
invention defined in the appended claims. 
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What is claimed is: 

1 . A barrel assembly of a zoom camera comprising: 
a front lens frame where a front lens group is installed; 

a front guide frame for supporting the front lens frame; 

a zoom ring advancing and retreating along an optical axis of the front lens 

group; 

an inner helicoid ring installed to be capable of advancing and retreating with 
respect to the zoom ring; 

a rear lens frame where a rear lens group which is arranged on the same 
optical axis as the front lens group is installed; and 

a cam unit, including a cam portion formed on an inner surface of an end 
portion at a film side of the zoom ring and a protrusion formed on an outer 
circumferential surface of an inner rotation coupled to the inner helicoids ring by a 
guide means and contacting the cam portion, for adjusting an interval between the 
front lens group and the rear lens group as the front lens group moves. 

2. The barrel assembly as claimed in claim 1, wherein the cam unit 
further comprises a coupling means installed at the inner rotator and the rear lens 
frame for advancing and retreating the rear lens frame with respect to the front guide 
frame. 

3. The barrel assembly as claimed in claim 2, wherein the coupling 
means comprises: 

a coupling protrusion formed on the outer circumferential surface of the rear 
lens frame; and 

a cam groove formed along the inner circumferential surface of the inner 
rotator to be coupled to the coupling protrusion. 

4. The barrel assembly as claimed in claim 3, wherein the cam groove 
comprises: 

an entrance section for guiding entrance of the coupling protrusion; 
an inclined section connected to the entrance section; and 
an intermediary section extending from the inclined section to be linear, and 
the cam portion formed at the zoom ring comprises: 
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a zoom section corresponding to the intermediary section; and 

an accommodating section formed at a portion corresponding to the inclined 

section to be inclined in a direction that is the same as the inclined section and 

opposite to the zoom section. 

5. A barrel assembly of a zoom camera comprising: 
a front lens frame where a front lens group is installed; 

a front guide frame for supporting the front lens frame; 

a zoom ring having a cam portion formed along an end portion of the zoom 

ring; 

a rear lens frame where a rear lens group arranged on the same optical axis 
as the front lens group; 

an inner helicoid ring coupled to the zoom ring by an advancing and retreating 
means; 

an inner rotator advancing and retreating in a lengthwise direction by a guide 
means along the inner circumferential surface of the inner helicoid ring; 

a cam unit, installed at the outer circumferential surface of the inner rotator 
and the zoom ring, for advancing and retreating the inner rotator during rotation of 
the inner helicoid ring, and including a coupling unit formed on the inner 
circumferential surface of the inner rotator and the outer circumferential surface of 
the rear lens frame, for advancing and retreating the rear lens frame during the 
rotation of the inner rotator; and 

an inner guide ring, coupled to the front guide frame and the rear lens frame 
to be capable of sliding, for preventing the front guide frame and the rear lens frame 
from rotating. 

6. The barrel assembly as claimed in claim 5, wherein the advancing 
and retreating unit comprises: 

a helicoid female screw thread formed on the inner circumferential surface of 
the inner helicoid ring; and 

a helicoid male screw thread formed on the outer circumferential surface of 
the zoom ring. 
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7. The barrel assembly as claimed in claim 5, wherein the cam unit 
comprises: 

the coupling unit which comprises: 

a guide protrusion formed on the outer circumferential surface of the 
rear lens frame; and 

a cam groove formed in the inner circumferential surface of the inner 

rotator to be coupled to the coupling protrusion; 
a cam portion formed along an end portion of the zoom ring; and 
a protrusion formed on the outer circumferential surface of the inner rotator 
coupled by the inner helicoid ring and the guide unit and contacting the cam portion. 

8. The barrel assembly as claimed in claim 7, wherein the cam groove 
comprises: 

an entrance section for guiding entrance of the coupling protrusion; 

an inclined section connected to the entrance section; and 

an intermediary section extending from the inclined section to be linear, and 

the cam portion formed at the zoom ring comprises: 

a zoom section corresponding to the intermediary section; and 

an accommodating section formed at a portion corresponding to the inclined 

section to be inclined in a direction that is the same as the inclined section and 

opposite to the zoom section. 

9. The barrel assembly as claimed in claim 5, wherein the front guide 
frame, the rear lens frame, and the inner guide ring are coupled to one another by 
first guide pieces formed on the outer circumferential surfaces of the front guide 
frame and the rear lens frame at a predetermined interval and second guide pieces 
formed on the outer circumferential surface of the inner guide ring and inserted 
between the first guide pieces. 

10. The barrel assembly as claimed in any of claims 5 through 9, wherein 
a spring for elastically biasing the front guide frame and the rear lens frame in the 
opposite directions is installed between the front guide frame and the rear lens frame. 

11 . A barrel assembly of a zoom camera comprising: 
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a front lens frame where a front lens group is installed; 
a front guide frame for supporting the front lens frame; 

a zoom ring having a cam portion formed along an end portion of the zoom 

ring; 

a rear lens frame where a rear lens group arranged on the same optical axis 
as the front lens group; 

an inner helicoid ring coupled to the zoom ring by an advancing and retreating 

unit; 

an inner rotator advancing and retreating in a lengthwise direction by a first 
guide unit along the inner circumferential surface of the inner helicoid ring; 

a cam unit, installed at the outer circumferential surface of the inner rotator 
and the zoom ring, for advancing and retreating the inner rotator during rotation of 
the inner helicoid ring, and including a coupling unit formed on the inner 
circumferential surface of the inner rotator and the outer circumferential surface of 
the rear lens frame, for advancing and retreating the rear lens frame during the 
rotation of the inner rotator; and 

an inner guide ring, coupled to the front guide frame and the rear lens frame 
to be capable of sliding, for preventing the front guide frame and the rear lens frame 
from rotating; 

a guide ring coupled to the inner guide ring to be capable of advancing and 
retreating by a second guide unit; 

a helicoid ring in which the guide ring is rotatably inserted and coupled to the 
inner helicoid ring by a third guide unit, for advancing and retreating the inner 
helicoid ring while rotating the inner helicoid ring during rotation of the helicoid ring; 
and 

a driving unit for driving the helicoid ring. 

12. The barrel assembly as claimed in claim 11, wherein the advancing 
and retreating unit comprises: 

a helicoid female screw thread formed on the inner circumferential surface of 
the inner helicoid ring; and' 

a helicoid male screw thread formed on the outer circumferential surface of 
the zoom ring. 



14 



13. The barrel assembly as claimed in claim 11, wherein the cam unit 
comprises: 

the coupling unit which comprises: 

a guide protrusion formed on the outer circumferential surface of the 
rear lens frame; and 

a cam groove formed in the inner circumferential surface of the inner 

rotator to be coupled to the coupling protrusion; 
a cam portion formed along an end portion of the zoom ring; and 
a protrusion formed on the outer circumferential surface of the inner rotator 
coupled by the inner helicoid ring and the guide unit and contacting the cam portion. 

14. The barrel assembly as claimed in claim 13, wherein the cam groove 
comprises: 

an entrance section for guiding entrance of the coupling protrusion; 

an inclined section connected to the entrance section; and 

an intermediary section extending from the inclined section to be linear, and 

the cam portion formed at the zoom ring comprises: 

a zoom section corresponding to the intermediary section; and 

an accommodating section formed at a portion corresponding to the inclined 

section to be inclined in a direction that is the same as the inclined section and 

opposite to the zoom section. 

15. The barrel assembly as claimed in claim 10, wherein the front guide 
frame, the rear lens frame, and the inner guide ring are coupled to one another by 
first guide pieces formed on the outer circumferential surfaces of the front guide 
frame and the rear lens frame at a predetermined interval and second guide pieces 
formed on the outer circumferential surface of the inner guide ring and inserted 
between the first guide pieces. 

16. The barrel assembly as claimed in any of claims 4 through 8, wherein 
a spring for elastically biasing the front guide frame and the rear lens frame in the 
opposite directions is installed between the front guide frame and the rear lens frame. 

17. The barrel assembly as claimed in claim 11, wherein the third guide 
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unit comprises a guide protrusion formed on the outer circumferential surface of the 
inner helicoid ring and the guide protrusion is coupled to a guide groove formed on 
the inner circumferential surface of the helicoid ring in a lengthwise direction by 
passing through a slot formed in the outer circumferential surface of the guide ring. 
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